Antibacterial effect of the scandium complex of enterochelin. Studies of the mechanism of action.
There is good evidence to show that ferric enterochelin is an essential growth factor for a number of Gram-negative pathogenic bacteria exposed to the host iron binding proteins, transferrin and lactoferrin. Tests of nineteen complexes of enterochelin as potential antibacterial agents showed that only those containing either indium (In3+) or scandium (Sc3+) inhibited bacterial growth. In this study, further evidence is presented which demonstrates a competition between the Sc3+ and Fe3+ complexes. The uptake of both complexes is energy dependent and is also repressed in iron-replete cells. The Sc3+ complex accumulates within the cells at 20% of the rate of the Fe3+ complex. The main components of the ferric enterochelin transport system are required for the transport of the Sc3+ complex although some Sc3+ appears to enter the cell by another route. The accumulation, within the cell, of 14C-labelled enterochelin complexes depends on the growth medium. The relationship of the size of the metal ion to the biological activity of the complex is discussed and possible mechanisms of action of the Sc3+ complex are considered.